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(54) BRANCHING FILTER 

(57)Abstract: 

PURPOSE: To simplify the configuration of a filter and to ensure a required 
characteristic by using plural band pass filters formed through the use of a 
surface acoustic wave resonator to form the branching filter. 
CONSTITUTION: Surface acoustic wave filters F1, F2 are connected in parallel 
with a common signal terminal To via common connecting points a, b. Signal 
terminals T1, T2 are individually led out from the filters F1, F2. The filter F1, F2 
are formed by a series resonator RSO and a parallel resonator RP of a one- 
terminal pair resonator having an interdigital electrode and a reflector. The 
resonator RSO is inserted to the side of the common connecting points a, b of 
the filters F1, F2 connected in parallel and acts like the 1st stage resonator when 



viewing from the terminal To. The circuit configuration is the same as the filter F2 
and a required stage number of the combination of the resonator RSO and the 
resonator RP is connected in series to form the filters F1 , F2. The branching filter 
formed in this way ensures the simplified filter configuration and the desired 
characteristic. 
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[Claim 1] The splitter characterized by constituting using two or more band-pass 
filters (F1 and F2) constituted using the surface acoustic wave resonator (RS0, 
RS, and RP0 and RP). 

[Claim 2] two or more band-pass filters (F1 ») constituted by using a surface 
acoustic wave resonator (RS0, RS, and RP) for a common signal terminal (TO) 
F2 connects with juxtaposition at ** - having - said each band-pass filter (F1 -) 
F2 is the splitter which has the property of a passage frequency band different, 



CLAIMS 



[Claim(s)] 



respectively. Said each of each band-pass filter (F1 and F2) The splitter 
characterized by having the surface acoustic wave resonator (RSO) connected to 
the node (a, b) side between each band-pass filter (F1 and F2) to the signal line 
(Ih) at the serial. 

[Claim 3] The splitter characterized by preparing the high impedance element (L) 
in juxtaposition at one [ at least ] band-pass filter between said serial surface 
acoustic wave resonators (RSO) and said nodes (a, b) in a splitter according to 
claim 2. 

[Claim 4] The splitter characterized by forming [ the band-pass filter concerned ] 
the capacitor (C) at the serial between said high impedance elements (L) and 
said serial surface acoustic wave resonators (RSO) in a splitter according to claim 
3. 

[Claim 5] two or more band-pass filters (F1 -) constituted by using a surface 
acoustic wave resonator (RSO, RS, and RPO and RP) for a common signal 
terminal (TO) F2 connects with juxtaposition at ** -- having - said each band- 
pass filter (F1 --) One [ at least ] band-pass filter (F2) of F2 is the splitter which 
has the surface acoustic wave resonator (RPO) connected [ the node side with 
the band-pass filter (F1) of another side ] to said common signal terminal (TO) at 
juxtaposition. The splitter characterized by establishing the track for phase 
rotation (L) at the serial at the band-pass filter concerned between the surface 
acoustic wave resonator (RPO) of said juxtaposition, and said node (a, b). 
[Claim 6] a splitter according to claim 5 - setting - the band-pass filter (F1) of 
said another side - said node (a --) It has the surface acoustic wave resonator 
(Rso) connected to b) side to the signal line (Ih) at the serial. Between said node 
(a, b) and said serial surface acoustic wave resonator (Rso) The splitter 
characterized by preparing the high impedance element (L) in juxtaposition at the 
surface acoustic wave resonator (Rso) concerned. 

[Claim 7] The splitter characterized by forming [ the band-pass filter (F1) of the 
another side concerned ] the capacitor (C) at the serial between said high 
impedance elements (L) and said serial surface acoustic wave resonators (Rso) 



in a splitter according to claim 6. 

[Claim 8] two or more band-pass filters (F1 -) constituted by using a surface 
acoustic wave resonator (RSO, RS, and RP) for a common signal terminal (TO) 
F2 is connected to juxtaposition at **. At least one band-pass filter (F1) of said 
each band-pass filter (F1 and F2) It is the splitter which has the surface acoustic 
wave resonator (RSO) connected to the node side with the band-pass filter (F2) 
of another side to the signal line (Ih) at the serial. The opening length of said 
serial surface acoustic wave resonator (RSO) is a splitter characterized by being 
shorter than the opening length of other surface acoustic wave resonators (RS 
and RP). 

[Claim 9] two or more band-pass filters (F1 -) constituted by using a surface 
acoustic wave resonator (RSO, RS, and RPO and RP) for a common signal 
terminal (TO) F2 connects with ** in juxtaposition - having - said band-pass filter 
(F1 -) It is the band center frequency of F2 f1 and f2 Both frequencies are f1 <f2 
when it carries out. It is the splitter which has relation, several [ of the serial 
surface acoustic wave resonator (RSO and RS) which constitutes said each 
band-pass filter (F1 and F2) ] - several [ of NRS and a juxtaposition surface 
acoustic wave resonator (RPO and RP) ] -- relation with NRP Band center 
frequency f1 In a band-pass filter (F1), it considers as NRS>NRP, and is the 
band center frequency f2. Splitter characterized by constituting as NRS<=NRP if 
it was in the band-pass filter (F2). 

[Claim 10] Two or more band-pass filters (F1, F2) with which the in-series 
surface acoustic wave resonator (RSO and RS) and the parallel surface acoustic 
wave resonator (RPO and RP) were put together and constituted to the signal line 
differ in a passage frequency band, respectively. It is the splitter which it comes 
to connect with a common signal terminal (TO) in juxtaposition. The splitter 
characterized by setting up the antiresonant frequency of at least one serial 
surface acoustic wave resonator in one of band-pass filters (F1) among said two 
or more band-pass filters (F1 and F2) so that it may become near the band 
center frequency of the band-pass filter of another side. 



[Claim 1 1] Two or more band-pass filters (F1 , F2) with which the in-series 
surface acoustic wave resonator (RSO and RS) and the parallel surface acoustic 
wave resonator (RPO and RP) were put together and constituted to the signal line 
differ in a passage frequency band, respectively, the splitter which it comes to 
connect with a common signal terminal (TO) in juxtaposition - it is - the band 
center frequency of each of said band-pass filter (F1 and F2) - respectively - f1 
and f2 ****** - Both are f1 <f2. When it has relation, it is the band center 
frequency f2. Inside of the juxtaposition surface acoustic wave resonator (RPO 
and RP) in a band-pass filter (F2), About the resonance frequency of at least one 
juxtaposition surface acoustic wave resonator, it is said band center frequency f 1 . 
Splitter characterized by setting up so that it may become near. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to a splitter and relates to the splitter 
using the surface acoustic wave filter constituted by the detail with a surface 
acoustic wave resonator more. 



[0002] In recent years, development of a land mobile radiotelephone, a cellular 
phone, etc. is furthered, and the splitter for performing branching or insertion of a 
transceiver signal is used for such small communication equipment. From the 
request of the miniaturization of configuration, and high-performance-izing, a 
miniaturization and high performance-ization are requested also from the 
component part of a splitter, and, recently, many filters which used the surface 
acoustic element are used. The band-pass filter is put in practical use as a 
surface acoustic wave filter, it can be divided roughly into a transversal form and 
a resonator form, and this invention relates to the splitter which used the 
resonator form filter. 
[0003] 

[Description of the Prior Art] The general configuration of a splitter is shown in 
drawing 26 . it is shown in drawing 26 - as - common signal terminal TO **** - 
the common nodes a and b - a common feature - carrying out - the surface 
acoustic wave filter F1 and F2 parallel connection is carried out — having — each 
surface acoustic wave filter F1 and F2 The signal terminal T1 and T2 It has, 
respectively, the surface acoustic wave filter F1 and F2 Band center frequency f1 
which is different in **, respectively as shown in drawing 27 , and f2 having - **** 
« common signal terminal TO from the inputted signal - the surface acoustic 
wave filter F1 and F2 it separates spectrally according to a frequency - having - 
the signal terminal T1 and T2 It is outputted. or common signal terminal TO from - 
- the inputted signal - surface acoustic wave filter F2 only - it passes - having - 
signal terminal T2 it outputs - having - or - again - signal terminal T1 from - 
the inputted signal - surface acoustic wave filter F1 minding - common signal 
terminal TO It is outputted. 

[0004] It sets to such a splitter and is the surface acoustic wave filter F1 and F2. 
It needs to be maintained by the same property and there must not be no change 
on a property by carrying out parallel connection in the back before being 
constituted as a splitter. 

[0005] It sets to drawing 26 and is the characteristic impedance of a circuit Z1 , 



the surface acoustic wave filter F1, and F2 It is an impedance, respectively Z2 
and Z3 When it carries out, it is the common signal terminal TO. The impedance 
seen from the side is expressed like the following (1) type. 
[0006] 
[Equation 1] 

Z 2 # Z 3 

Zi = - — (1) 

z 2 + z, K 

Surface acoustic wave filter F1 It is Z1 =Z2 in order for a filter shape to turn into 
the same property as configuration before of a splitter. It is necessary to become. 
For that purpose, the following (2) types which transformed (1) type, [0007] 
[Equation 2] 

2 _ Zj2 

1 (Z 2 /Z, ) +1 

z 2 



0®££, Z, =Z 2 .\Z 3 =00 ... (2) 
(Zt =Z 2 *0) 



since - it must be Z3 ^infinity so that it may understand. Similarly, it is the 
surface acoustic wave filter F2. In order for a filter shape to fulfill the same 
conditions, it is (3) types and [0008]. 
[Equation 3] 

Z Z3 

1+ (Z 3 /Z 2 ) 

z 3 



= 0Ot^ Zj = Z 3 .'.Z 2 =oo ... (3) 
" 2 (Zj =Z 3 ^0) 

since - it must be Z2 =infinity so that it may understand, the surface acoustic 
wave filter F1 and F2 The surface acoustic wave filter F1 to constitute and F2 the 
property to change with frequency dependent, i.e., a frequency, as an impedance 
is shown in drawing 28 - **** - it is. [ however, ] Therefore, each surface 



acoustic wave filter F1 which fulfills the above-mentioned conditions and F2 The 
impedance characteristic to a frequency It sets to the own (for example, surface 
acoustic wave filter F1) passband of a filter, and is the impedance Z1 of the 
whole circuit. It has a near value. And it sets in the rejection band region used as 
the passband of the filter (for example, surface acoustic wave filter F2) of another 
side, and is the impedance Z1 of the whole circuit. It is required to become a far 
big value. 

[0009] To such a request, the conventional transversal mold filter does not fulfill 
required conditions, as shown in drawing 27 . In order to satisfy the condition, it is 
each surface acoustic wave filter F1 and F2. An impedance matching circuit is 
needed. 

[0010] Conventionally, the circuit which performs phase rotation according to L 
(inductance), the circuit which performs phase rotation by C (capacitor) 
component, or track length, and performs phase rotation by LC component was 
used for this impedance matching circuit, and it had become complicated circuitry. 
[001 1] Moreover, each surface acoustic wave filter F1 when constituting a splitter 
and F2 In order to fully employ a property efficiently, as it mentioned above, it is 
one surface acoustic wave filter F1. Surface acoustic wave filter F2 of another 
side in a passband Although the barrier property, i.e., the magnitude of 
attenuation, needed to be enlarged as much as possible therefore, the 
configuration which makes a filter multistage was adopted in the former. 
[0012] 

[Problem(s) to be Solved by the Invention] In the conventional transversal filter, 
when it is going to realize phase rotation for fulfilling the conditions on a splitter 
configuration using L and C component, since the rotation of phase rotation is 
large, there is a problem which causes property degradation of each filter. 
Consequently, the improvement of the impedance characteristic to the own 
frequency of a filter is needed. 

[0013] Furthermore, since multistage-ization of the filter aiming at an 
improvement of a barrier property has the problem to which enlargement of a 



chip size is invited and the manufacture yield also worsens with the increment in 
an insertion loss, it is necessary to acquire a desired property with a small 
element number as much as possible. 

[0014] The purpose of this invention is to offer the splitter which can secure a 
desired property with the simplification of the configuration of a filter. 
[0015] 

[Means for Solving the Problem] In order to solve the above-mentioned technical 
problem, invention indicated to claim 1 constitutes a splitter using two or more 
band-pass filters (F1 and F2) constituted using the surface acoustic wave 
resonator (RSO, RS, and RPO and RP), as shown in drawing 1 . 
[0016] invention indicated to claim 2 is shown in drawing 1 - as - a common 
signal terminal (TO) - a surface acoustic wave resonator (RSO and RS -) Two or 
more band-pass filters (F1 and F2) constituted using RP are connected to 
juxtaposition at **. Said each band-pass filter (F1 and F2) is the splitter which has 
the property of a passage frequency band different, respectively. Said each 
band-pass filter (F1 and F2) each The surface acoustic wave resonator (RSO) 
connected to the node side between each band-pass filter (F1 and F2) to the 
signal line (Ih) at the serial is had and constituted. 

[0017] Invention indicated to claim 3 prepares and constitutes a high impedance 
element (L) in the band-pass filter (F2) concerned in a splitter according to claim 
2 at juxtaposition between said serial surface acoustic wave resonators (RSO) 
and said common signal terminals (TO), as shown in drawing 3 . 
[0018] Invention indicated to claim 4 forms and constitutes a capacitor (C) in the 
band-pass filter (F2) concerned in a splitter according to claim 3 at a serial 
between said high impedance elements (L) and said serial surface acoustic wave 
resonators (RSO), as shown in drawing 5 . 

[0019] invention indicated to claim 5 is shown in drawing 7 - as a common 
signal terminal (TO) - a surface acoustic wave resonator (RSO and RS -) two or 
more band-pass filters (F1 -) constituted using RPO and RP F2 connects with 
juxtaposition at ** - having - at least - said each band-pass filter (F1 -) One 



band-pass filter of F2 (F2) is the splitter which has the surface acoustic wave 
resonator (RPO) connected [ the node side with the band-pass filter (F1) of 
another side ] to said common signal terminal (TO) at juxtaposition. Between the 
surface acoustic wave resonator (RPO) of said juxtaposition, and said common 
signal terminal (TO), the track for phase rotation (S) is established and 
constituted in the band-pass filter (F2) concerned at a serial. 
[0020] invention indicated to claim 6 - invention of claim 5 - setting - the band- 
pass filter (F1) of said another side - said node (a -) It has the surface acoustic 
wave resonator (RSO) connected to b) side to the signal line (Ih) at the serial, 
and a high impedance element (L) is prepared and constituted in the elastic 
surface resonator (RSO) concerned at juxtaposition between said node (a, b) 
and said serial surface acoustic wave resonator (RSO). 
[0021] Invention indicated to claim 7 forms and constitutes a capacitor (C) in the 
band-pass filter (F1) of the another side concerned at a serial between said high 
impedance elements (L) and said serial surface acoustic wave resonators (RSO). 
[0022] invention indicated to claim 8 - a common signal terminal (TO) -- a surface 
acoustic wave resonator (RSO and RS -) Two or more band-pass filters (F1 and 
F2) constituted using RP are connected to juxtaposition at **. At least one band- 
pass filter (F1) of said each band-pass filter (F1 and F2) It is the splitter which 
has the surface acoustic wave resonator (RSO) connected to the node side with 
the band-pass filter (F2) of another side to the signal line (Ih) at the serial. The 
opening length of said serial surface acoustic wave resonator (RSO) is 
constituted so that it may be made shorter than the opening length of other 
surface acoustic wave resonators (RS and RP). 

[0023] invention indicated to claim 9 is shown in drawing 10 and drawing 12 R> 2 
- as - a common signal terminal (TO) - a surface acoustic wave resonator (RSO 
and RS -) two or more band-pass filters (F1 -) constituted using RPO and RP F2 
connects with ** in juxtaposition - having - said band-pass filter (F1 -) It is the 
band center frequency of F2 f1 and f2 Both frequencies are f1 <f2 when it carries 
out. It is the splitter which has relation, several [ of the serial surface acoustic 



wave resonator (RSO and RS) which constitutes said each band-pass filter (F1 
and F2) ] several [ of NRS and a juxtaposition surface acoustic wave resonator 
(RPO and RP) ] - relation with NRP Band center frequency f1 In a band-pass 
filter (F1), it considers as NRS>NRP, and is the band center frequency f2. If it is 
in a band-pass filter (F2), it constitutes as NRS<=NRP. 
[0024] two or more band-pass filters (F1 -) with which the in-series surface 
acoustic wave resonator (RSO and RS) and the parallel surface acoustic wave 
resonator (RPO and RP) were together put, and invention indicated to claim 10 
was constituted to the signal line F2 is the splitter which differs in a passage 
frequency band, respectively and it comes to connect with a common signal 
terminal (TO) in juxtaposition. Among said two or more band-pass filters (F1 and 
F2), it sets up and the antiresonant frequency of at least one serial surface 
acoustic wave resonator in one of band-pass filters (F1) is constituted so that it 
may become near the band center frequency of the band-pass filter of another 
side. 

[0025] two or more band-pass filters (F1 --) with which the in-series surface 
acoustic wave resonator (RSO and RS) and the parallel surface acoustic wave 
resonator (RPO and RP) were together put, and invention indicated to claim 1 1 
was constituted to the signal line the splitter which F2 differs in a passage 
frequency band, respectively, and it comes to connect with a common signal 
terminal (TO) in juxtaposition -- it is - the band center frequency of each of said 
band-pass filter (F1 and F2) - respectively - f1 and f2 ****** - Both are f1 <f2. 
When it has relation, it is the band center frequency f2. Inside of the juxtaposition 
surface acoustic wave resonator (RPO and RP) in a band-pass filter (F2), About 
the resonance frequency of at least one juxtaposition surface acoustic wave 
resonator, it is said band center frequency f1. It sets up and constitutes so that it 
may become near. 
[0026] 

[Function] By according to invention according to claim 1, having constituted the 
splitter using two or more band-pass filters (F1 and F2) constituted using the 



surface acoustic wave resonator (RSO, RS, and RPO and RP), as shown in 
drawing 1 Without the lack of oppression of the signal in the outside of the 
passband which the splitter using BRF (Band Rejection Filter) used 
conventionally has arising Moreover, the impedance in the outside of the 
passband of each band-pass filter at the time of constituting a splitter An 
impedance matching circuit becomes possible [ enlarging with needlessness or a 
very easy configuration ], and the circuitry as a splitter can be simplified, 
therefore it becomes possible to hold a required property and to miniaturize. 
[0027] As shown in drawing 1 according to invention according to claim 2, it is the 
surface acoustic wave filter F1 and F2. By having formed the series resonance 
machine RS 0 in the mutual connection side, it is the surface acoustic wave filter 
F1 and F2. The impedance in the cutoff band outside a passband serves as a far 
big value compared with circuit impedance. 

[0028] According to invention according to claim 3, as shown in drawing 3 , the 
high impedance element (L) connected to the band-pass filter (F2) at 
juxtaposition acts as an impedance matching circuit for acquiring a required 
property, when it constitutes the splitter concerned. Thus, according to this 
invention, it becomes possible to acquire a property required as a splitter in an 
easy impedance matching circuit. 

[0029] According to invention according to claim 4, as shown in drawing 5 , the 
capacitor (C) formed with the high impedance element (L) acts as an amendment 
element of the phase rotation by the high impedance element (L), and is 
contributed to the impedance matching by exact phase rotation with a high 
impedance element (L). Thus, in this invention, an impedance matching circuit 
can be constituted from very few elements, and it becomes simply possible about 
the configuration of a splitter to miniaturize. 

[0030] According to invention according to claim 5, as shown in drawing 7 , the 
track for phase rotation (S) connected to the band-pass filter (F2) at the serial 
acts as an impedance matching circuit. Thus, also when the surface acoustic 
wave resonator by the side of the common signal terminal (TO) of a band-pass 

1 



filter (F2) is a parallel resonance machine (RPO), an impedance matching circuit 
(M) can be constituted only from very few impedance elements, a required 
property is held, and the miniaturization of a splitter is possible. 
[0031] According to invention according to claim 6, in addition to the property 
improvement of the band-pass filter (F2) on the track for phase rotation according 
to claim 5 (S), the high impedance element (L) by which parallel connection was 
carried out to the band-pass filter (F1 which has the serial surface acoustic wave 
filter RSO) of another side acts the impedance matching circuit for acquiring a 
required property, when it constitutes a splitter. Thus, according to this invention, 
it becomes possible to acquire a property required in a simple impedance 
matching circuit as compared with the former, and a splitter can be miniaturized. 
[0032] Since the capacitor (C) which was inserted in addition to the configuration 
according to claim 6 acts on the amendment element of a phase rotation 
operation of a high impedance element (L) according to invention according to 
claim 7, still more exact impedance matching can be performed. 
[0033] According to invention according to claim 8, it is the surface acoustic wave 
filter F1 at least. They are other series resonance machines RS and the parallel 
resonance machine RP about the opening length of the series resonance 
machine RS 0. By shortening, the value of the impedance in the cutoff band by 
the side of a RF can be enlarged further. 

[0034] According to invention according to claim 9, it is the series resonance 
machine RS. Parallel resonance machine RP It becomes controllable [ the 
attenuance outside a passband ] by adjusting a number. According to invention 
according to claim 10, when making it the antiresonant frequency of at least one 
series resonance machine RS become near the band center frequency of other 
filters, it becomes controllable [ the attenuance in the outside of a passband ], 
and the property of a splitter may be improved as a result. 
[0035] According to invention according to claim 1 1 , it is the surface acoustic 
wave filter F2. At least one parallel resonance machine RP which can be set The 
filter F1, i.e., the surface acoustic wave filter, of others [ resonance frequency ] 



Band center frequency f1 The magnitude of attenuation in the outside of a band 
can be increased, without making loss increase by making it become near, 
consequently the property of a splitter may be improved. 
[0036] 

[Example] Next, the example of this invention is explained based on a drawing. 
[I] The 1st example of this invention is shown in 1st example drawing 1 . common 
signal terminal TO **** - the common nodes a and b - minding - the surface 
acoustic wave filter F1 and F2 it connects with juxtaposition - having -- **** - 
each surface acoustic wave filter F1 and F2 from - the signal terminal T1 and T2 
It is drawn according to the individual, respectively. 

[0037] The surface acoustic wave filter F1 and F2 The series resonance machine 
RS 0 which is a 1 terminal pair form resonator which has a radial fin type 
electrode and a reflector, and parallel resonance machine RP It is constituted. 
The series resonance machine RS 0 is the surface acoustic wave filter F1. 
Parallel surface acoustic wave filter F2 It is inserted in the common node a and b 
side. That is, common signal terminal TO When it sees from a side, the series 
resonance machine RS 0 is positioned in the resonator of the first rank. This 
circuitry is the surface acoustic wave filter F2. It is the same even if it attaches. 
Each series resonance machine RS 0 and parallel resonance machine RP Only 
a required number of stages is connected to series, and combination is each 
surface acoustic wave filter F1 and F2. It constitutes. 

[0038] The surface acoustic wave filter F1 and F2 It has mutually different band 
center frequency, and is the surface acoustic wave filter F1. Band center 
frequency f1 For example, 887 [MHz] and the surface acoustic wave filter F2 
Band center frequency f2 It is set as 932 [MHz] and is f1 <f2. It has relation. 
[0039] The series resonance machines RS0 and RS and parallel resonance 
machines RP0 and RP For example, it is formed with the aluminum-2%Cu 
electrode material on LT (lithium tantalate) substrate. Thus, the surface acoustic 
wave filter F1 at the time of using the series resonance machine RS 0 for a circuit 
connection side with the filter of another side and the surface acoustic wave filter 



F2 The Smith chart is shown in drawing 2 . In drawing 2 , the field of P is a signal 
passband, A is an attenuation band by the side of low frequency, and B is an 
attenuation band by the side of high frequency. The characteristic impedance of 
a circuit is 50 [omega] and this drawing 2 shows taking a value with the big 
impedance of the attenuation bands A and B to this. This means satisfying the 
impedance characteristic of each required band-pass filter, when it constitutes a 
splitter. 

[0040] [II] As stated to the 2nd example point, it is the surface acoustic wave filter 
F1 . Surface acoustic wave filter F2 In between f1 <f2 In the case of a property as 
it is related and each band-pass filter shows to drawing 4 , it is the surface 
acoustic wave filter F1 . Surface acoustic wave filter F2 Since it has a high 
impedance in the passband frequency, Surface acoustic wave filter F1 To a side, 
the impedance matching circuit M is unnecessary, and it is the surface acoustic 
wave filter F2. The same property as the case of being independent is acquired. 
[0041] On the other hand, surface acoustic wave filter F2 In the attenuation band 
A by the side of low frequency, it does not become a high impedance but there is 
possibility of a clo stroke. Then, the impedance matching circuit M for forming a 
high impedance in the attenuation band A by the side of low frequency is needed 
[0042] The above-mentioned surface acoustic wave filter F2 The example which 
inserted the impedance matching circuit M for forming the attenuation band A by 
the side of low frequency into a high impedance is shown in drawing 3 . As 
shown in drawing 3 , it is the surface acoustic wave filter F2. The impedance 
matching circuit M intervenes among the common nodes a and b. The 
impedance matching circuit M consists of L for phase rotation (inductance) which 
is a high impedance element. Specifically, inductances L are 6 [nH] extent. 
Moreover, an inductance L is formed of metal striplines, such as gold, a tungsten 
(W), and copper (Cu), on a glass epoxy group plate or a ceramic substrate. In 
addition, in the case of a glass epoxy group plate, striplines are line breadth 0.5 
[mm] and die-length 1 1 [mm] extent, and, in the case of a ceramic substrate, can 
be realized with line breadth 0.2 [mm] and die-length 6 [mm] extent. 



[0043] Thus, surface acoustic wave filter F2 A phase is rotated in the direction of 
the arrow head of drawing 4 so that drawing 2 (the 1st example) and drawing 4 
(this example) may be compared and understood by inserting the inductance L1 
piece easy impedance matching circuit M, and it is the surface acoustic wave 
filter F2. High impedance-ization by the side of the attenuation band A by the 
side of low frequency can be attained. Since high impedance-ization in a cutoff 
band can be attained, an impedance characteristic required as a splitter can be 
obtained and it also sets after the configuration of a splitter, and having inserted 
the series resonance machine RS 0 and an interval are each surface acoustic 
wave filter F1 and F2. The same property as the case where it exists 
independently is maintainable. And with an inductance L, since the impedance 
matching circuit M is good, the miniaturization of it is attained. 
[0044] [III] The 3rd example of this invention is shown in 3rd example drawing 5 . 
This example is the surface acoustic wave filter F2 about the capacitor C for 
amending the phase rotation of the inductance L for phase rotation in the 2nd 
example ( drawing 3 ). The example inserted in the serial between the series 
resonance machine RS 0 and the inductance L is indicated. 
[0045] That is, in the phase rotation by the inductance L, since proper impedance 
matching may be unable to be taken, as shown in the Smith chart of drawing 6 , 
first, a phase is rotated in the direction of an arrow head by Capacitor C, and, 
subsequently phase rotation is carried out with an inductance L. 
[0046] Thus, by having used the series resonance machine RS 0, the easy 
impedance matching circuit M of an inductance L and the capacitor C for phase 
rotation amendment is sufficient, therefore a splitter can be miniaturized, holding 
a property required as a splitter. 

[0047] [IV] The 4th example is shown in 4th example drawing 7 . This example is 
the surface acoustic wave filter F1 . Surface acoustic wave filter F2 The series 
resonance machine RS 0 is inserted in a circuit connection side, and it is the 
surface acoustic wave filter F2. The parallel resonance machine RP 0 is inserted 
in a circuit connection side with the surface acoustic wave filter F1 , and it is the 



surface acoustic wave filter F2. It is the example which inserted the track S for 
phase rotation in the serial. 

[0048] Thus, surface acoustic wave filter F1 Also by inserting the series 
resonance machine RS 0 only in a side, it is the surface acoustic wave filter F1 . 
High impedance-ization by the side of the attenuation band B by the side of high 
frequency can be attained. In this case, surface acoustic wave filter F2 The 
resonator of the first rank is the common signal terminal TO. It is the parallel 
parallel resonance machine RP 0, and does not become a high impedance in the 
attenuation band A by the side of low frequency (field equivalent to the passband 
of F1). So, at this example, it is the surface acoustic wave filter F2. The track S 
for phase rotation is inserted in the serial. 

[0049] As the direction of the phase rotation on this track S for serial phase 
rotation is shown in drawing 8 and in the case of the 2nd example ( drawing 3 , 
drawing 4 R> 4) it is shown in drawing 9 although it becomes the circumference 
of reverse, it is the surface acoustic wave filter F2 by this phase rotation. 
Adjustment is taken by the value with a proper impedance. In the case of the 
glass epoxy group plate, in the case of 25 [mm] extent and a ceramic substrate, 
the die length of the track S for phase rotation in this case was 16 [mm] extent. 
[0050] Also in this case, the impedance matching circuit M can be constituted 
from a serial inductance L, and a miniaturization is attained with maintenance of 
a predetermined splitter property. Moreover, it is a band-pass filter F1 as another 
mode of this example. Between the series resonance machine RSO and Nodes a 
and b As the inductance L as a high impedance element is shown in drawing 3 , 
are good for juxtaposition also as a configuration to connect. Further For 
example, it is clear from old explanation that it is good between an inductance L 
and the series resonance machine RSO like drawing 5 also as a configuration 
which inserts Capacitor C at a serial. 

[0051] Moreover, at the above example, it is a band-pass filter F1. Band center 
frequency f1 It is referred to as 887 [MHz] and is a band-pass filter F2. Band 
center frequency f2 Although illustrated as 932 [MHz] It is not limited to these 



frequency allocation or a concrete numeric value, and this invention is each filter 
F1 and F2. The band center frequency f1 and f2 It can be set as any value. 
[0052] [V] The 5th example is shown in 5th example drawing 10 - drawing 13 . 
This example is the series resonance machines RSO and RS and the parallel 
resonance machine RP. By adjusting a number, it is the surface acoustic wave 
filter F1 and F2. It is a cutoff band and the example which can control the 
magnitude of attenuation in the band equivalent to a mutual passband is 
indicated. 

[0053] The point which parallel connection of the surface acoustic wave filter F1 
and the surface acoustic wave filter F2 of each other is carried out through the 
common nodes a and b, and constitutes a splitter is the same as each above- 
mentioned example. For example, please refer to drawing 1 or drawing 26 . 
Differing is the surface acoustic wave filter F1 and the surface acoustic wave 
filter F2. It is an internal configuration. 

[0054] namely, surface acoustic wave filter F1 it is shown in drawing 10 - as - 
the first rank - the series resonance machine RS 0 - placing - several [ of a 
series resonance machine ] - several [ of a NRS> parallel resonance machine ] - 
- the circuit is constituted with relation as NRP. Thus, by considering as 
NRS>NRP, as shown in drawing 11 , it is the surface acoustic wave filter F1. The 
magnitude of attenuation of a large next door, therefore Band B increases [ the 
impedance of the attenuation band B by the side of high frequency ]. 
[0055] On the other hand, surface acoustic wave filter F2 Although the series 
resonance machine RS 0 is put on the first rank as shown in drawing 12 , the 
relation of the number of a series resonance machine and parallel resonance 
machines is the surface acoustic wave filter F1 like NRS<=NRP. It is reverse. 
Thus, by considering as NRS<=NRP, as shown in drawing 13 , it is the surface 
acoustic wave filter F2. The signal of the attenuation band A by the side of a 
large next door, therefore low frequency is controlled for the impedance of the 
attenuation band A by the side of low frequency, and the magnitude of 
attenuation increases. 



[0056] The surface acoustic wave filter F1 with the above property, and surface 
acoustic wave filter F2 When it combines, the property in the passage field and 
cut off region which are crossed mutually becomes good, and a property required 
as a splitter is maintained. 

[0057] [VI] The 6th example is shown in 6th example drawing 14 - drawing 16 . 
This example is one surface acoustic wave filter F1. The series resonance 
machine RS 0, the series resonance machine RS, and parallel resonance 
machine RP The period of an electrode finger is changed (modification) and it is 
the surface acoustic wave filter F2 of another side about antiresonant frequency. 
The magnitude of attenuation of a cutoff band is controlled by setting up near a 
passband. That is, it uses that the through put of a signal declines in antiresonant 
frequency. 

[0058] At the example of drawing 14 and drawing 15 , it is the surface acoustic 
wave filter F1. The series resonance machine RS 0 and series resonance 
machine RS The period of an electrode finger is 4.42 [mum], the parallel 
resonance machine RP 0, and the parallel resonance machine RP. The period of 
the electrode finger of the series resonance machine RS 0 which carried out 4.60 
[mum] and antiresonant frequency near [ other ] the filter (F2) is 4.30 [mum]. 
Surface acoustic wave filter F2 Cases are 4.16 [mum], 4.3 [mum], and 4.42 
[mum], respectively, as shown in drawing 16 and drawing 17 . 
[0059] In this case, surface acoustic wave filter F1 Although it is satisfactory, it is 
the surface acoustic wave filter F2. Since a component impedance shifts from the 
characteristic impedance of a circuit in a passband frequency if independent, 
property degradation of an insertion loss etc. increasing takes place, but since 
the inductance L which is the impedance matching circuit M is inserted as shown 
in drawing 18 , a property improves ( drawing 19 ). 

[0060] [VII] The 7th example is shown in 7th example drawing 20 . This example 
is the surface acoustic wave filter F2. It is the parallel resonance machine RP as 
an approach of controlling the inhibition zone magnitude of attenuation. It is the 
surface acoustic wave filter F1 about resonance frequency. It is the example set 



up near a passband. This is the parallel resonance machine RP which 
constitutes the filter. It is realizable by making [ many ] a logarithm compared with 
the inner parallel resonance machine of others at least one, enlarging opening 
length, or performing the both. In this case, the period of an electrode finger is 
fixed and good. Drawing 20 is the parallel resonance machine RP. Change of the 
magnitude of attenuation at the time of changing a property is shown. 
[0061] The example of an experiment of this example is shown in drawing 21 - 
drawing 24 . drawing 21 - parallel resonance machine RP opening length 80[mu 
m]200 pairs of examples and drawing 22 are [ in the opening length 160 [mum] 
/ 200 pairs of examples and drawing 24 of 150 pairs of examples and drawing 
23 ] 150 pairs of examples in the opening length 80 [mum] at the opening length 
160 [mum]. An improvement of a cutoff band is found for all. As mentioned above, 
according to each example of this invention, they are the surface acoustic wave 
filters F1 and F2. A filter shape when independent can be maintained after 
constituting a splitter, and the example is shown in drawing 25 (a) - (d). Drawing 
25 (a) is the surface acoustic wave filter F1. An independent property and ** (b) 
are the surface acoustic wave filter F2. An independent property and ** (c) are 
the surface acoustic wave filter F1 at the time of connecting as a splitter. A 
property and ** (d) are the surface acoustic wave filter F2. It is an example of a 
property. 
[0062] 

[Effect of the Invention] According to this invention the above passage, the filter 
shape of a surface acoustic wave filter is maintainable after the configuration of a 
splitter. Moreover, compared with the former, the simplification of a configuration 
is possible for an impedance matching circuit, and the miniaturization of a chip 
size of it is attained. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the representative circuit schematic of the splitter in which the 

1st example of this invention is shown. 

[Drawing 2] It is the Smith chart of the filter in the 1st example. 

[Drawing 3] It is the representative circuit schematic of the splitter in which the 

2nd example of this invention is shown. 

[Drawing 4] It is the Smith chart of the filter in the 2nd example. 

[Drawing 5] It is the representative circuit schematic of the splitter in which the 

3rd example of this invention is shown. 

[Drawing 6] Filter F2 of the 3rd example It is the Smith chart. 

[Drawing 7] It is the representative circuit schematic of the splitter in which the 

4th example of this invention is shown. 

[Drawing 8] Filter F2 of the 4th example It is the Smith chart. 

[Drawing 9] Filter F2 of the 4th example It is the Smith chart which shows the 

situation of phase rotation. 

[Drawing 10] Filter F1 in the 5th example of this invention It is the representative 
circuit schematic showing a configuration. 

[Drawing 11] Filter F1 in the 5th example of this invention It is the circuit diagram 
showing a filter shape. 

[Drawing 12] Filter F2 in the 5th example of this invention It is the representative 
circuit schematic showing a configuration. 



[Drawing 13] Filter F2 in the 5th example of this invention It is drawing showing a 
filter shape. 

[Drawing 14] Filter F1 in the 6th example of this invention It is the representative 
circuit schematic showing a configuration. 

[Drawing 15] Filter F1 in the 6th example of this invention It is drawing showing a 
filter shape. 

[Drawing 16] Filter F2 in the 6th example of this invention It is the representative 
circuit schematic showing a configuration. 

[Drawing 17] Filter F2 in the 6th example of this invention It is drawing showing a 
filter shape. 

[Drawing 18] Filter F2 in the 6th example of this invention It is the representative 
circuit schematic showing the example which added the impedance matching 
circuit. 

[Drawing 19] Filter F2 in the 6th example of this invention It is drawing showing 
the filter shape at the time of constituting in a splitter. 
[Drawing 20] It is the property Fig. showing the situation of migration of the 
resonance point in the 7th example of this invention. 

[Drawing 21] It is the filter shape Fig. showing the example of the 7th example of 
this invention. 

[Drawing 22] It is the filter shape Fig. showing the example of the 7th example of 
this invention. 

[Drawing 23] It is the filter shape Fig. showing the example of the 7th example of 
this invention. 

[Drawing 24] It is the filter shape Fig. showing the example of the 7th example of 
this invention. 

[Drawing 25] It is the filter shape Fig. showing the effectiveness of each example 
of this invention. 

[Drawing 26] It is the block diagram showing the configuration of the conventional 
common splitter. 

[Drawing 27] It is the property Fig. of each filter of a splitter. 



[Drawing 28] It is the Smith chart of the conventional transversal filter. 

[Description of Notations] 

a, b - Common node 

f 1 - Band center frequency 

f2 - Band center frequency 

Ih and Ic - signal line 

F1 - Surface acoustic wave filter 

F2 - Surface acoustic wave filter 

C - Capacitance 

L - Inductance 

M - Impedance matching circuit 
RSO - Series resonance machine 
RS - Series resonance machine 
RPO - Parallel resonance machine 
RP - Parallel resonance machine 
TO - Common signal terminal 
T1 Signal terminal 
T2 - Signal terminal 
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3>^>-tJ- (C) «KfrtT««T*. 50 
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[0019] flt$£ 5 i:Etl/ft*«tt. H 7 fC^T J: 

r>\z. xmrnnix? (t d ) 

(Rso. Rs , Rpo, Rp ) £fflt>T«jS£nfcfflSa> 

ffir«iiiS7^;i/^ (Fi . f 2 ) fimizm&uzt&mz 
n, ^tt<tt>WE##«aii7-f^* (f,, f 2 ) 
<z>^*?tifr—jj<Dfti&mj&y<<)\>'& (f 2 ) a*, mjj<D 
mv&my<ov* (f. ) i©«ttjaa>«iic*tr>TJMe 
^ig^^? (T 0 ) »cafc?»j«c*«snfc#ttaffiift« 

US (Rpo) £*lT£#&§§^£>oT, ltEtt*l0>M£ 
SSttASS (Rpo) fctME#JMnMHP (To ) <ho 
fWK:. ^^Jgciiili^JU^ (F 2 ) fcK7U£ffiffi!s!IE 

ffl^K (s) £»ttT«f£Ts. 

[0 0 2 0] BI*W6»cE«bfc5SWtt, IS*315C0^ 
BCfi^x, MB«#©««M:7-f (f, ) «h9 

EttttA (a. b) <0fflfr^5ViTfS#« (U) IC#L 

Titw»c:*«sn&#tt*iH«*«{* (Rso) ^ti, 

NEttRA (a. b) £jffiEm?JWtt£ffia&#?fi& (R 
so) tcoHtc. SK#ttSffi#iBS (Rso) fcafcWfci* 
-f>^>Xg* (L) *HM*T«Mfr*. 

[0 0 2 1 ] I*#«7lCE«b»:589IHL ttE*K>fc? 
-y>Xl$ (L) £fflEitt*J©#tt*ffi«#fiS (R 
so) £©WK\ SStt*©»«ii87>fj^ (F, ) I: 
m^J^=i>^>1t (C) £KttT«j£T*. 
[0 0 2 2] ||#98lcE1RUfcX9ltt« ^ilfi^S^f 
(To ) K9M£*ffi«#«» (Rso, Rs, Rp ) 

iiT«ric$nfc«*©#«ffia^-< (f, , f 2 ) 

(Fi , f 2 ) co^^n^— ^co^^ili^^-r 
(f, ) te, mjjo&mmmy^ (f 2 ) l<d&m 
^(D&nz^xm^m (u ) tc#LTE^Kcg^sn 

fc5M£«ffi«#«» (Rso) ^tt^»BT^ot, 
ffirEfi^J©#tt^ffiJft*fiS (Rso) tf)Hilnfi£, ffi© 
»tt^ffiJfi*fiS (Rs , Rp ) ^iPfiiOKT^ 

[0 0 2 3] !*3sRffl9KEttLfc589Jtt* HI 0, [HI 
2tC^T<fc5lC, *ffift^S^ (To ) tC#tt3l®$c# 
H8 (Rso, Rs , Rpo, Rp ) £ ffl l>T«;S£*lfc« 

»o»«aa:7>r^ ( f i , f 2 ) t)m\z&mmzf& 
mzn. iftftftmmmy w )v? (f, , f 2 > <D&m* 

MSS^fi , f 2 i:Uct^MMS^f i <f 2 

(F, , F 2 ) *«fiE-rsfi^JWtt^ffi»*fiS 
(Rso, Rs ) ©»N R s^36^J5W4Sffiift*fi8g 

(Rpo, Rp ) ^^CNrp^COM^^, Sr^^'^KIS f 
, <0*f«aia^-f (F, ) lC*5^TteNRs>NRp£: 

^o, f 2 o#«aja7-r;^ (F 

[0 0 2 4] orcE«ufcfSMtt* fa^lSJC^ 

b*^J^#tt^ffiiS^li8 (Rso, Rs ) fcifcM&JHt 

SffiJK^lSS (Rpo, Rp ) ^ *lT«5j#;£ tl 



7 

fc«ft<D#«iB«:7>f (Ft * Fa ) tn^n 
mmmm^^^zLx. xmsms? (t g ) jcm 

m^7J)V*? (F, , F 2 ) 

t$.mmyj)V9 (F, ) +0>4>ft< <hfc-ocDfi*Wtt 

[0 0 2 5] §l$f 1 l»CB«U&*Wtt. «*M*K:» 
Lit^JfcWttSffi&ifcfiS (Rso. Rs ) 
SEMfc&*g§§ (Rpo. Rp ) fc StlT«lJ**tl 

fcis»<©#«iiia7-r^ (f, , f 2 ) ^ -tn-en 

ffl3HH«»C»«SSlcLT. ^Mff-^^T (To ) 

(f, > f 2 ) ^tMSS^fn^nf 
, , f 2 £LT, if)JHi <f 2 &*ini«£wr«>» 
^tc. f 2 <D&m.m»y << )v? (f 2 ) 

*<offi*]#tt*fflifcfcfiS (Rpo, Rp ) <£>^*>, 

< tt>— o©*w#ttaB«*«»©***itt**^ flu 

[0 0 2 6] 

fC, #te«a&*lg§§ (Rso. Rs , Rpo. Rp ) 

^ti*snfc*R©t«iii7^;w (f i , f. ) 

lifcBRF (Band Rejection Filter) 

7 >f ;^ oiaff > t-^>x -f>if— 
ft b T -r s c <t rt* pJflB <h & s <, 

[0 0 2 7 ] M*3t 2 E«©B <tn«. ^ 1 

Sttiffi^^^F! , F 2 ©«S0gii 
Jcil[?»J*fiSRso«:KWfcili:tc:<fcO., #tt^S^^^< 

So 

[0 0 2 8] Sf*S 3 E«a>3B91K: itltf , Bl 3 

wasa?^ (f 2 ) ^36?«jcsa$nfc 

SH ^>*g3l§ (L) tt, S8»Sg^ifiEt§ 

[0029] fs*3g 4 mm<o$£wiz j:ntf , h 5 tc^r 

£51^ JS>f >K-^>^»* (L) fcfcfcfc«tt&n 
fcn>7 ? >tf (C) tt, iS-f>t!-y>XS^ (L) 
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>Xgi (L) fctt>CiE«ttfl:«EIC^«tS'f>li- 

[o o 3 o] m&msmwKDmwiz&ntt* muz^r 

£o\z. tt&MMy << )l* (F a ) i:B^i:S«$tifc 
(S) tt, -f >tf-^>xSE^HIB6tb 
io T^t^o £<z>£5K, «?«7>r (Fa ) a>#ai 
(To ) «<Z>#tt«B«*«S* t 4EW*a« 
(Rpo) T*£«-&K:t>* ^t)«6T^0W>tf-y> 
XE*G>*£T>f >b!— ^Xfr&lelK (M) 

[0031] 6 temoo^B^^ jcntf , 5 e 
m<Dfoft®mmm& (s> icis***^^* (f 

#tt^®^^^;v37Rso^*"r^F, ) £afcja«j*sft 
20 fcK-r >br-y>xs* (l) teftmm*mj&rz>m& 

[0 0 3 2] t***7E«©*WfcJ;ntf, lf#^6fB 
^(DS^{ciDA.T}f A^n^:n>^>^ (C) ttBK > 

v^yyxmm (D o!>tt«ia<Effffl«)»iEK*^*-ff 

30 [0 0 3 3] ***8E*©*WlCJ:nHC, 

#ttai»7>fMF, <Z>ie^J#figRso<&BBPfi£ffi 

[0 0 34] m*S9E«o>58WK:J:n«, 
Rs £3fc*»J#fi8Rp <7>R£mKTS££l£<kDffiiB«r 

wtctntf, ^tt<£feio©mw#s«Rs<0E#s 
lW*io)7^;^^Mt'MMi§^^^ct3 

[0 0 3 5] lB*<Z>»§HlCcfcntf, SPttSB 

S^^;i^^F 2 tc^WS^3S:<^t)lo<Z)M^J*fi«R 

[0 0 3 6] 

50 [3RUKM] ^tc. #*W©*««*HIHIC»tJl»TIttW 
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c i ) m i ^faw 

mi ttftwommifaM*^* ftis^»fTo \z 
)V9Fx . f 2 ^^ttit^a^Ti , t 2 ^tn^ni 

[0 0 3 7] #tt^M&:7 ^ F i , F 2 tt, < LJ£ 

^ISRso, IMftlBRp T^fijc^n^o il*U#fig 

^;i/^F 2 £<0*iIJftttj&a. b<aflHcJ¥ASnT^ 
£ 0 o£D. *IifSfTo mm* 

it^j*fiSRso^a6^j*fi8Rp <D»^im#g&&» 
f 2 sourr*. 

[0 0 3 8] swa-sas^^F. > f 2 m>\z 

*7 F i <0#«*4>H«*fi tt* 8 8 7 CMH 

z] , »^*M^^^;U^F 2 Offlgt^'&Mttft f 

2 tt, 9 3 2 (MHz) KRftStL f i < f 2 <£>K£& 

[0 0 3 9] ffi?y#fi»Rso* Rs , »I*SSRpo, 
R P flIAtf, LT (U^A^>^U-h) Sfi± 
CA 1 - 2 % C uliTOlCJ: OM^nt^^o ^(7) 

ifc^^Fz CDX^X^-V — H^g]2 (CtkTo 02KI 

B2^5, IM&<D»tt-f >t?—^>Xte5 0 (Q) 

[0040] cm mzm&m 

K^-rJP^Fz i:coWJcfi, f , <f 2 ©Hi^O, 
7 ;^^H 4 i:«t «fc 3 &»tt©« 

[0041] cntc^fbx, #tt^B«^^;u^F 2 o 
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[0 0 4 2] _bl25Stt^ffift:7-f ;l/*F 2 <DiKBi£»flJ 

<>^^>XLil ft#Bi:tt, «*tf6 CnH] 8 
tESfctt-fe75^^a«±JC^ ^>^A^> (W) . 

m (cu) ^©MT, hu vzf^-i >fc<fco»jBK^n 

$1*10. 5 [mm] ,§$11 (mm) 
0. -ir^S y*S«<&»^ 860. 2 (mm) . fi£ 
6 (mm) gK^STSS. 

[0 0 4 3] C<7)ct3^, »tt^ffift^^;^F 2 K-f 

>^^>7L iflo^(Dfsm^-Y>t?— yy^m^m 
&M£ff Ai"£;i£T* m2 (ifsi^is^j) ^114 

20 *JSM) ££JfcftLT;ba>£J:3fc:, HI 4 (D^cEPcA^ft 
<B«KW«A«<BBM' > ¥-¥>M\:*mz> Z\£frT*% 

^^fttC^^Tfe^^ttSSfe^^^^F , , F 2 £ 

mmz&&rzm^tmm(D&&*mm?&^£&^£ 

30 [0 044] (III ) »3^«W 

2^jsm (0 3) \z&tt%&tt®&m-t * >xl 
^Sfe^^;^^F 2 com^J^ig^Rsoi:-<>^^^>x 

[0 04 5] T^^, •< >^^>AL<£^tCck£ft 

&$>2>tc&. me(Dx^7,^^—hiz^-r^o\z. ^ 

[0 0 4 6] ^CD<t3fC, EW*«8RsoftffiVifcC^: 

itC^^ffim^-f >tf-y>XSE^lHlKMTJ:<, b 
fc^-^T, IT'M^tt^ft^ LOOMS 

[0 0 4 7] (IV) m4^M#iJ 

JcB^J*fiSRso«r»AL. F 2 O 

50 »ttSffiiR7>f ;U^F.<fc<OIMB«ttfflJca£^lggR 
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[0 0 4 8] ;i<DJ;5iC, SMSSffifc^-Y^Fi ffllC 

[0 0 4 9] CC0ii[5iJffiffilsIKfflj»KSiC<fcSffiffllHlK 

ffl«BS«SSH ^/77I#*ySfi©*^2 5 [m 
m] gffi, t75 7^iS^16 [mm] gflTC* 

[0 0 5 0] COHg-g-tCIfc, B^JO-T >^3>>AL(D 20 

*f > t!-^>XS* t LT^-f >^ ^ >X L ^ 
tf, 0 3fc^-f;r<h<, S«T£«ric£LTfc<J;<* $ 
Sfctt, #y*_t£, 0 5<7)J;5l;:, -f >*^*>XL£B: 
^J*lB«Rsoi:©PpltCfi^JJC3>x>1tC&#A"rs» 

So 30 

[0 0 5 1 ] Et±(D^JfiWTtt, «f«ffljfi7-Y;P 

*F, fi £8 8 7 [MHz] tl^ Sr 

«H7-fMF 2 Ofttt^HftRfz $9 3 2 [M 

Hz] tLT««bfc^ **wttcn6©fliia[R«a 

T\ »^^tt^#M»fflJClS£$nSt><Z)-Ctt^:<, ft 
7>f;^F, , F 2 <0#«*^fflRRf i , f 2 

[0052] cv] as 5 aasgl 
0 i o-i^i zizms^mm*^-?* c^jswafiw 
^n^Rso, Rs , m&mm&Rr <DWtzmm-?zz£ 40 

h n -;PTS £ £ rJ»*« * »T^>o 
[0 0 5 3] #tt*ffi«7>f JP^F, , 
;i^F 2 rt«S^K:#»»jR£a, b$^LTt^i$ 

[0 0 54] fttto*. #tt*ffitt:7>r;U*Fi RBI 50 
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fiffi<Z)»NRs>3£^J*fig©»NR P i:LTH««: J £>oT 
0ftj&*«j3c$nT^£>. dcD^lC, N RS >N RP <hTS 
c<hJCctD, 01 lic^TJ;?^ SHtaffiift^-r^^ 
F, ©K«»Sk«(0«**«B©>f >fcT-^>X^*t 

[0 0 5 5] cntC*tLT, 9HtSffi«7-f^^F 

2 \t. mi 2\z*k-?<£o\z. w^z-m^mmmRso^m 

f^Tt^o d(^J:3tc, N R s^N RP <h"rsc<hlCct 
0> 0i3{c^Tckolc, #ttiIS7>rMF 2 coig 

mfommcDffi&m&ACD^ > £uk>. u 

^a^it^rso 

[0 0 5 6] j^_to#tt£t>o, SttiSiS7^;^F 

[0057] cvn g 6 -mmm 
mi 4~~mi 6izm6<D^mm&yK~?o z.<D^mm\-x. 

Jg) $1i:TK*fira«»$ftfi*0#tt^ffi«7^^F 
li^3>hn- ;i/"TSt>(DTfeSo M^Si^ 

[0058] 014, 015 <DMX*\$, #tt^®&:7 ^ 

mf, oa^iiggRso, b:^]*s»Rs <£>m«t£> 

HSBtt. 4. 4 2 [Mm] . JfcWftfiSRpo, 3fc?iJ*« 
§§R P «4. 6 0 [Mm] , E«jgS»R*ffi©7>r^ 
^ (F 2 ) f*i5JcUfcii[^J*SgRso<7)«Sm©««B 
«U 4. 3 0 C^m] T&S* #itSMift^>r^F2 

016. 0 1 7 tc^Tcfc^{c> tn^n4. 

16 [M-m] , 4. 3 C^m] , 4. 42 (Mm) 

So 

[0 0 5 9] £<0»^, #ttSIi67><MF 1 ttRQIS 

tt*»*n* (019) o 

[0 0 6 0] [VII ] » 7 SMfil 

0 2 o icig 7 (Dmmm&TKTo zL<Dnmm\*»&&m& 



(8) 



13 



14 



£^LfcfcCDT&£o 
[0 0 6 1] 0 2 1~0 2 :£^|&#J<D|li£^J£^ 

To 02 lte&pmmmRr (omams o um] t-2 . 

0 O*fCD0tJ, B2 6 0 [Mm] 

(Dm* 02 3teHf]agl6O C^m) T2 0 0WJ> 

02 4teHfing8O Urn] T15 0WJt^^o ^ 10 

as^^«-^jfi«tcj:n«, PMiSis&^^F „ f 

litfelitSCt^Tf, ^©W*H2 5 (a) - 

(d) (c^To 02 5 (a) tt»tt«ffiift^>r;u^F, 
(7)mffl<D^tt, ra (b) tt»tt*ffiift7>r^^F2 

H (c) «MStLT^LfcS^^#tt 
M7^^F, <B»te, R (d) ti^-co#14^@^ 

[0 0 6 2] 20 
[0ffi^fB¥ftia9!] 

[0 1] *«WO)*iSIJB«*S'r»jft»a)«fiifiisittH 

[02] Slllli^W7>fM(7)X^Xft-h 
T£>£ 0 30 
[0 3] **M©»2||Jfi«&^t"»«»©»fiffiIeI8SH 

[04] W,2^mm\Z&tfZ>7 4 fr^CDTs^T,^^-- V 

[05] ^^(o^zmmm^'t^mcommmmm 

[06] W,3'£M i m(D7 4 )V5>V* (DX^X^— hT 

[0 7] *»M©m4lllfiW*^i-»«g©*filfilHlKH 
T<J5S„ 40 

[08] m4mmm<Dyj ju^f 2 cox^x^-h-r 

[0 9] ^4^»J©7^J^F 2 (7)fiffllElgCOe6T€r 

Tjvrx^x^-v— b-e&£o 

[010] *5SW©»5*JfiW^43ttS7-<;U^Fi O 

[011] *Kw<Dms^mm\z*5tfz>7>( )\<?Fi <d 

[01 2] *KW<D*5*««»C^W*7-<;^F 2 © 



5-167388 



\z#tt2>yj Jl? f , co 



[01 3] *mw<nw,5 

y j )V * » tt £ ^ "T 0 T * 3 p 
[014] *£91<D»6%1K0! 

[015] *«W(Dm6*Jfiflaj«C*5ttS7^^^F, CD 

[016] *KW<Z>m6*JfiOTJC*5ttS7^;U^F 2 © 

[017] *^<Dm6HSS0iJ{C43Ct^7^;l/^F 2 CD 
X^;i^^tt£^T0T£3o 

[018] *PBS6ilM^lta7^^F 2 tC 
< >^-^>XlE^0K^f^J[jaLfe^J^^-r^fiE[HlSS0 

[019] *»eB©*6Sltt«^frt*7-f ;^F a £ 

[020] *ftw<Dm7mmm\z&rt%&M&o>&Wi<o 
[021] ^m<om7nmm<om»m^:^y^)^ 

#tt0trfe^>o 
[02 2] 7 ^ »W©fl#«^St 7 >f ;^ 

[023] *&m<D?&7t£mm<oM g fcm&7F'ty<<fr9 

[024] 7 S»J©IWJ^^-r7 >< Jl^ 

[025] ;p^wtt 

0T&£o 

[02 6] a*©-jRW35K»*»0**ft« , r^ay^ 
Ml), 

[02 7] »Sg©ft7>TJW0ftfiBt»5. 

[02 8] S£*o h 7 >x/^-it;P7 ;w a>x 5 

a. b-*IS^ 

> 1 c 



f , 

f 2 
1 h 

F i 
F 2 
C* 
L- 
M- 
R so 

Rs 
R po 
Rp 
To 
T, 
T 2 



-f >tf— ^>X3 
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[01] [02] 




[0 4] 




[0 6] 




(11) 
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[13 5] 




mi o] 



(Nks>Nrp) 



*l r y^so ,Rs 

WhQHjHQRDFj 

r t 



b 

V 



} 



[01 2] 

^ Fe (NR3<NRP) 



Rso 



Rs 

r-ri D n~n 

Rp RP RP ' \ 

TT T JJ 



[Bin 



S 







A / 


I - 





fl 



H3£*t[MHz] 



(12) 
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[0 7] 



s 




\ 



F2 



[HI 4] 
Rs© Rs Rs 

IOIjHDHj-HDH—^ 

^ r"T- Rf /' 

/Rsoi4.3 pml^lKFi 
f r s : 4.42pm J5\XPi 
\Rp : 4.6 pm ffi^ 



[HI 6] 
Rso Rs Rs 

^ IDI — I — 101 — j — 101 <\ 

LJ 

✓Rso :4.42 pm Witt 
( Rs : 4.16 pm J*]*3 
\Rp : 4.30 pm W*R 




—I 

f2 — 

l*i5£«L[MHz] 



(13) 
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[015] [017] 




1 8] 



1 9] 



Rao Rb 'Rs 



> 



m2 o] 



ft* 





12 1] 




700 



850 



/fflOfc 5 80 >irT* 



IOOO 



(14) 
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12 2] 



im2 3] 






(15) 
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CD 



[02 7] 




[02 8] 




(19) B*H#!T 


ff <jp) 




$S ( A ) H 1) 4$ffFfcBR&BS#*§ 








#1¥2 - 3 7 8 1 5 








(43)^Bf]B ¥^2^(1990) 2^70 


(51) Int. CI. 






F I Jsfwil^loJvr 


HO 3H 


9/25 






HO 3H 


9/145 










* 


(4 61) 






IBS63-187705 


(71)fcBKA 999999999 










(22) tarns 


Bg?D635M1988)7S27B 


* 








(72) 3691* * 








* 



(54) i&wn&m ms&mm.*:? 

(57) *^(4m^mSB3WUi^7 :r -^T*5fc*M»©7 ; -^(4f2®$nS-&A,„ 



1 

4, 5) <£>J¥£ (t) (A) ©1% 

-4%T&D, ^<B±fc::/7XvCVDffiT8E#LJB*T 
flSl. 46 + 0. 0 1^^.rSft->U3>l (6) (O 
(T) (A) (D16%-26% 



(3) #&l¥2 - 3 7 8 1 5 



®b*bb»i*jt(jp) ® i$ m h s w 
@ & H 4# ^ m ( a) ¥2-37815 

®int.CL a EfflXft frrtfK®*^ @&68 ¥Jsfc 2^(1990) zn 7 B 

H 03 H C 8425-5 J 

07145 C 8425-5 J 

®*¥ 19 BB63- 187705 
@tt (S BB83(1988)7 ^27B 



W * 3 

<4) <Z>16X-26KT&* Z t * # ft 



*«fi_bc, tf«*X**fcK?|«*B»;a<fc» 

*<D I H ~ 4 XT* *> s t0jtCr7X7CVD 
tH»^I.46±0.01-C** - tt^fci/ »J 3 

*»v h-<^foa»«3^f/^tfi:, vtr 

(Voltage Controlled Oscillator) ^CD*--^^ 

*3J«T,©«JBEMWftfi» <vco> £*8# 



-83- 



(4) 



2-37815 



t*ffl« 5 5 - 1 5 9 6 1 2 ©ftt4B«tf?*^ 

cv«^^tt« 112* 

m*-«<*ia*«a*i.44K««c*a^ 



» 58 ¥2-37815 (2) 

*> ta^na^ftft-r . t^aii 

9109 a R Ft** ho v ^fc-csio.ffil 

&«J3?«a WO 

_hKi»«bfcSio«»a)»$*Tt L,fc± a > »io 

HC*^T«*ttSl0.8ttf>BL*itT/ A (S) . « 
tt(pp»/T:> -C4>*), sio.WOJf *lfcT/A tt* 1 



v^tt-fftt* ufcsio,R*<. wfkXBaak* 

^^CiT, -20r - + 70*©»*ttfflC*tU 

«*^-rm I HK«fc*ltfv ¥ A* *■ 
**Sla <Z> X *@ * K Z *#fl^36tt|5Ife<** Y 

*). t<Dlcr73f7CVDtt?litlBJ)r$i. 

46 2:0.011! £> * ~ ttffc 'M 6 (0J?$ T 
Jr?maBa»ttfi0>16K~26KT* * :U»a 



iU/i^ttSfflftS^ IT**, 



1$ A 






faSUtt 


LiTaOi 


112 ■ 1-t 
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